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The Power Supply Unit of TS-700A and G, and the HET Unit 
of TS-700G are improved. 
Application: From Serial No. 440000 


New Model Former Model 


« Unit No. X43-1240-00 * Unit No. X43-1120-00 

« AVR IC for 9V line ¢ AVR IC for 9V line 
MC1723CL-A MFC4060A 

¢ A transistor circuit is add- 

ed for switching the bias 

of KEY circuit. 


Power 
Supply 
Unit 


e Unit No. X50-1170-61 
¢ A FET is used for the 
balanced mixer. 


(TS-700A’s HET Unit is not 

changed.) 

* Unit No. X50-1300-61 

« A double balanced mixer 
(SN76514N) is for the 
balanced mixed to reduce 


spurious radiation 
* Miniconnectors are used 
for wiring (Xtal OSC) 


ADJUSTMENTS 


Before Adjustment 
Prepare a code of 15 cm long with clips at each end 


Approx. 15 cm ( = 6 inch) 


1. Adjustment of the Power Unit (X43-1240-00) 

1) Connect the tester to the 9V terminal of the Power 
Supply Unit shown in the Fig. 1 and adjust the VR1 
so that the tester indicates 9V. 

2) Then connect the tester to the 20V terminal, and 
adjust VR2 (20V adj.) so that the tester indicates 
20V. 


Caution: The 20V Line is influenced by the adjust- 
ment of 9V Line. Therefore, be sure to 
adjust the voltage of the 20V line. 


3) Check each terminal voltage 
Li. 3) eee —4.0 + 0.3V at reception 
O + 0.5V at transmission 
Make sure the Pilop Lamp of the FIX, CH. switch Is 
off, then place the STBY SWITCH in SEND. 


Fig. 1 Power Supply Unit 


ADJUSTMENTS 


2. Adjustment of the HET Unit (TS-700G) 

1) Connect a RF V.T.V.M. to the TP2 terminal. 

2) Turn the FIX, CH SWITCH to VFO, and turn the VFO 
dial to O 

3 Adjust TC2 (VFO Unit) so that the RF V.T.V.M. indi- 
cates 0.2V 

4) Insert the Xtal (8.2 MHz) into the second socket 
from upside of the FIX, CH Xtal sockets. 

5) Turn.the FIX) CH SWITGH to sie. 

6) Adjust TC12 of the HET Unit shown in Fig. 2, so 
that the RF V.T.V.M. indicates 0.3V. 

7yturn thes EXO VCHE SWITCH 3 tole 
channel) 

8) Place the BAND SWITCH in 145. 

9) Connect the RF V.T.V.M. to TP1. Connect TP3 (the 
longer one of leads of LQ choke coil) and QV ter- 
minal with the code with clips at each end. 

10) Adjust T1 and T2 so that the RF V.T.V.M. indicates a 
maximum value. Repeat this adjustment two or 
three times. 

11) Place the BAND SWITCH in 144 or 145 alternately, 
and adjust T1 so that the RF V.T.V.M. indicates the 
same level at each band (about 300 mV). 

12) Then, connect the RF V.T.V.M. to 133 terminal of 
the RX NB Unit. 


(the vacant 


HET 15 
O 


D end 


133 


Fig. 2 HET Unit 


13) Turn the FX, CH SWITCH to VFO and turn the VFO 
dial to O. 

14) Adjust T3, T4 and T5 in turn so that RF V.T.V.M. in- 
dicates a maximum value. Repeat this adjustment 
two or three times. (the RF V.T.V.M. indicates about 
350 mV). Make sure the RF V.T.V.M. indication is 
more than 270 mV at this time. 


3. Tuning the frequency of HET 

1) Connect a frequency counter to TP1. 

2) Connect TP3 (the longer one of leads of L9 choke 
coil) and 9V terminal with the code with clips at 
each end. 

3) As shown in the table 1, adjust the frequency of the 
oscilator by turning each coil. 


BAND COIL FREQUENCY 


145 REPEATER/REV 125.500 MHz + 100 Hz 


Table 1 
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2-1. ACCESSORIES 
The Model TS-700A transceiver is supplied with the 
follwing accessories. After unpacking, check the 
accessories against the hist: 
Operating manual ........... wiccediaeenaubsh Gata isuniess 
ACA plug cennector.. 
POE OVINE SMESTER WN os ips ewes consiniveueaccacchiauncins 
Fuse. 1A (AC 220V1 ....0.....0.0...... 
2A (AC 120) .. 
ZA LOG ZOV) «5 schccese 
5A (DC cord).....,,.. 
Mocraphane with haok, $00 ahr 
AC power card with connector 
DC power cord with connector _ - 
YOX plug (installed)... 
Speaker phucg .. 


ol 


2-2. QPERATING LOCATION 

As with any solid-state elactronic equipment, the place: 
ol use must be diserimnated with the TS-700A. in arder to 
avend subywcting to extremes of amtneant conditions 

A yall-yventilated, dry place. where the transcever will 
not be axpased to direct sunlight, should ba aelocted, The 
TS- 7004 fas a heat sink in its tear panel; be sure te install 
the transcever so that there is a proper clearance at the roar 
and bottom. For batter heat dissipation, keap a away fram a 
wall This precaution also apples when the transesiver o¢ 
operated an the coempanian’s seat im a car 

Whan you wish to use the transceiver in 4 cat, you may 
fut it on the seat but sue to secure some heat dissipating 
Claarince ander and behind @ dnd to 11iaKe praner previsiins 
far protectuig it against shacks, 


2-3. POWER SUPPLY CONNECTION 
The TS-7O04 ts designed to operated on AC 
120/220 V of OC 13.8 V. Switching between AC and DC is 
accampished by replacing the power con The DC power 
cord rs color caded (red for” +" and black for “—"1 Wher 
connecting power cord be sure to observe the following 
pots 
1. Turn off the power switch and set the standby switch to 
REC position 
2 When taplacing pawer cord. disconnect @ from the AC 
socket ior battery) Care shouwk? be used ta prevent 
electrical shecks when connecting the AC power cord. 
Each power cord is equippec with a 4-P plug camplete wath 
a stopper When inserting ihe plug to the transceiver. be 
sure to press down the stopper with your finger and engage 
it inte the latch on the transceiver side. 
To gull the cord off the transcerver, push down the 
stopper to disengage it fram the latch and then give a pul! to 
the cord end {See Fig. 1) 
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2-4. ANTENNA CONNECTION 


To ensure maxinum eryoyment of OSO. the use of a 
good antenna is important. A standard qround-plane anten 
nao a Yat anienna will qeve you best rasults. This antenna 
should be set up about 10 ta 26 meters Mgh and » coaxial 
cably connected ta the antenna tenninal of your transceiver 

When communicating with a faraway state or vith a 
particular state, the use af a high gain, dwectional Yaq 
fntenta i tecerunended. For local communiaavans. wae a 
non creoiwanal Antena, 


2-5. MICROPHONE 


The qucrophona supphed vith this transcewer is 4 
SCH-ahen vnpedance one desanead apacially for racko equip 
raent af thes class) Any ether microphone may be used 
ovided that us type and charactenstic are suited io the 
teanscever: The optimum anpedance of a aucraphone ts 
anywhere tetween 500 and 600 ohins For connecvan of 
mucrophone, cofer to Fuy 2 ari Pay 3, 


2-6. SENDING KEY 

Far CW operation, connect a sending key device to the 
KEY jack ot the rear of the transcewer CV mode is 
delaated by mangulating the mode switch, allowing you ta 
operate ot SSB. AM or FM mode. 


2-7. EXTERNAL SPEAKER 


A small sized speaker ts budt in TS-70GA_ if you wish 
io use an external speaker, Conmect 11 to the EXT SP jack at 
the rear af the transceiver by using the supnlied speaker 
plug 

it is recommended that a speaker rated at 8 ohms af 
impedance and whose low anc high ranges are sharply cut 
aff be used for this purpose. Phagging in an external speaker 
core will automatically cut the built-in speaker out of service. 

When connecting an external speaker, be careful not to 
short the SF output and try to minimize the length of the 
cord, which should preferably be of shielded type. so as to 
prevent radio-trequency energy trom reaching the speaker 
through the ground. 
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The unique “S° meter joatent pending) provides ac- 
curaté reading without causing “scale-out” even when 
urtusually strong FM signal comes in. By manipulating 
the center meter switch this meter functions as a 
center meter for pin-point tuning of FM stations 


VOX operation +s also available The transceiver has 
movision for connection of VOX-3 abtained from 
KENWOOD as optional accessory 


The ON AIR lamp lghes up when the transceiver shifts 
nto Transmitting state 


Pre bute AIT cucu is very useful dieing reception, 
partculany in SSB and CW modes Nis Gesigned ta be 
usm for both VFO ant fixed channel operations. 


Besnies the button oval speaker (Sem by Bem), on px- 
ferme! speaker can be weed by connectiig i to the 
Speake torminal provided on ihe transcerver 


The tunsceiver opermies on AC 120/220 or on DC 
13.BV Ho includes DC voltage multiplier of our own 
evelopment, cantubuting much to The SPHOR- Saving 
design of the model 


Sigovheant improvements are embodied in ihe panel 
these for makeng thes transcelver much easier to con- 
trol ancl use. Bials and knobs are of more advanced 
type en visual and functional senses Meter Wimination 
acd pilot lighting ane inchuded assuming nighttime use 
of the transtcener 


. Visual aspects are taken as an importart criterion in the 


ubsigeing Of this transceiver, Mechanical teatures too 
have been treated similary, with particular emphasis on 
thelr reliability 
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For assuring @asier access to the internals, the 
lransceiver enclosure or case is in twa parts, complete 
wiih special mechanical details to allow the front cen- 
iro} panel ta be detached, The final uni is also arranged 
SO that mt can be removed from the rear panel. 


A carrying strap is provided for convernence of carrying 
the transteiver, 


A bigh quahty microphone 1s included among the stan- 
dan) aecessones. 
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SECTION 1. TS-700A FEATURES 


Tie Model TS-700A ts a fully solid-state, all-mods 
amaterw bard transceiver designed to provide high 
quality communications on SSB. FM. AM and CW 
nodes, 


2 Basically enqneered for tixed stanton operation lnst is 


ale) used for mobile station aperation because af the 
employment of AC/OC two-way power system 


. The single and doutlecanversian type transceiver incar- 


purates its aan Sudit-in YFO that comtinuausly covers 
the frequency ranqe af 144000 ta 148 00MHs in 4 
hands Repeater aperatian is also possible in the 
14GMiHz and 14/7MHz baris The repeater frequency 
ig stefted at both NORMAL and REVERSE pasitions af 
the reneatar krak, 


A newly dovelaped two-speed dial mechanism 
faciitates tuning MAIN TUNING kerala) for 
laser tuning Govers a change af 25kHz by ane com- 
plete catatian, aed QUICK TUNING Kool (outer cavers 
a change of TOOKH? seniarly Yeu can Gone i quickly 
wiih jan-pesnt acewacy Thia feature ia very ssetal in 
racewing SSE siqnais 


The mia dial is geaiduaiod at IkHz mtervals and 
provides accurate readings up te TOOkHz. while the 
subshal is graduated at 50 ard 1QOKH? intervals for 
reading feauanceas up to TMZ per ratation 


_ A total af 44 teed channals (11 channels for each band) 


far alloiode aperation micluding rapedier uperation, Al 
the necessary crystal ascillatar claments are available 
as optenal aocessines Each of warking channels can 
be visually checked bry the KENWDOD's unique channel 
incheatar 


_ & nerse blanker (NG) circudt of the type normally found 


in many other HPF products of our make is included to 
eliminate pulse noise such as ignite nase. 
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10 A halanced-type mixer circait 
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For wnproved Fid-mode operation, a squelch circuit 
cambmned with a noise detector circuit and Schunidt cir- 
eult is added to the FM unu 


. A& tuner wineh uses a voltage vanable capacitor 1s built 


in the receiver AF stage to vunwnze cross-talk and 
spunous interference and a high “O° twining circuit iq 
the antenna wil stage for excellant selectivity 


is adopted for the 
pre-opxer amt teterodymea mixer ta assure imprayed 
rejection af spuricas sanals during (rarsmrissin 


The repeater frequency for tansmussigg or receptian 
can he taverted (NOAMAL — REVERSE: with one finger 
action, The adaptian af lone burst sysiam permits the 
fane weal to activate ite repeater circuit automateully 
for transmussian [FM mode only), 


The 1F stage meludes a G-alement crystal fdtar The 
hudtd wie and narcaw bane ceramic filters provica 
outstation seleciwvey dunag FM cacentian, 


The employment of (reshald type APF gam control 
assures excetlent S/M rato at alf tines duting recaphan 
al S58 saqaais 


Speaker outpul is free fram distortian because af the 
use uf amplification type AGC cercuit Signals 
transmitted are accompamiert ty little or na splulter and 
fies from: disiortion thanks {4 the adeptian of ALC cir- 
cult The AGC circuit comprises such Unie-constant 
slament that iis constant ts “slaw” in SSB mode but 
“fast in FM. AM or CW made 


The built-in marker signel circuit enables you to 
calibrate the tuning dial precisely at }OOKHz2 intervals. 
By setting the CALIBRATE switch to ON, the receiver 
AF input ercuit is disabled, thus permitting frequency 
calibration vaithout being disturbed by external signals. 
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SPECIFICATIONS 

TRANSMIT/RECEIVE FREQUENCY RANGE............... 
MODE IRS Sine tctte OR cee kee Lt ae er Soe 
RE OUTPUT rien cacerenght eeetiendeneacdrtzniaiers) 


ANTENAA IMPEDANCE ic Biiicsveccis co cccsenstversansnesst 
CARRIER SUPPRESSION 
SIDE-BAND SUPPRESSION .......,..-<..:ccecrreeseeeee- 


ASU RERTSE ES ERASE TERRE RTPA RE RECEP ERE EO Raw 


. 144 ~ 148 MHz 


SSB, FM, Cvv¥, AM 


.. CW, FM: more than TOW output 


AM more than 3VV output 
SSB more than 20W DC inpul 


.. 502? funbalanced) 


Getter than 40d8 


.... Better than 40 dB 


SPURIOUS RADIATION .......,.020::.:-cccrcsscerepeces .. Less than - BOdB 
MAX. FREQUENCY DEVIATION (FM}...........-......-...... [KHz 
REPEATER FREQUENCY SHIFT WIDTH.... weer BOO kHz 
TONE BURST TIME decanter eee ee eee 0.5 ~ 1.0 sec. 
ACSIA UN wok tiie accent sae ae ee Balanced modulation for SSB 
Variable reactance frequency shift for FM 
Low power modulation lor AM 
WHGROP PION E fois aye aos vs ae hee Piscuea nad Dynarme microphone, SOOW 
AUDIO FREQUENCY RESPONSE. SOREN ebvcrisnne 400 ~ 2600 Hz, within — 9 dB 
POWER CONSUMPTION .......c.cccccisccsectaveseenersssesserevens Transmit mode: S5W {AC 120/220), 44 iDC 13.8V). max 


POWER REQUIREMENT Ban cecsesscrtisecnsevertenvertsaresasantseien 


md 4 
DIMENSIONS...... saaRnes PV ESRADAERERURANEE C4aynnsassnandnes SE ee aera 
WEISEL hripeen- aati ar pererpouens gvecksnesebeesegenssvacereen 


SHRP SOSH SARE SUSE SES RADE SSSR ERS UE WH ERE RR RE RASTER LEED 


RECEIVING SENSITIVITY.............::cccceeree dipabthenidtanes sxe 


IMAGE RATIO .,... cc... eeecccces, pained hatebhisis ch ausinanceeNiennd e443 
JF REJECTION PELE F ENE RST RRR EEE E PRR e REE ESR RRR EE ESEU SER G R Aden eRe REE HE 
FASS- BAN ED VWI TPL... scccsrspacnpsscasiphertaracabackanss ses Teer. 


SERRA RSEE RSE R SS RKEE SER ERA ERED EEE SESH E ae TD 


ee ee eee ee ee ere ee eee 


Se ee eee eee eee eee eee ee ee ee 


. SSB, CW, AM: Less than 4.8 kHz at 


Receive mode (no signal]: 45W (AC 120/220V). O.BA (DC 13.BV} 
AC 120/220V, 50/60 Hz 
DC ZV ~ 16V (13 BV as reference) 
278 1W) = 124 (H) = 320 (D0) mm 
1) kg 
SSB. CW. AM. Single superbeterodyne 
FM Doubhe-superhelerodyne 
SSB, CW, AM 10.7 MHz 
FM: site. 10.7 MHz 
2ndiP. .. 455 kHz 
SSB, CW. S/N 10 dB oor betiar at O 25y¥ 
FM: S/N = 30 dB or better at in¥ 
20 dB notse quieiing = Less than O0.42V 
AM: S/N = 10 GB or better at In¥ 
Better than 60 dB 
Better than 60 dB 
SSB, CW. AM: More than 2.4 kHz at ~ 
FM: More than 12 kHz at — 6 dB 


6dB 


~60 cB 
FM: Less than 24 kHz at 
Less than 0.75«V 
More then 2W at 81? joad (10% distortion) 

Bi? 

Within + 2 kHz during one hour after one minute of 
warm-up, and within 150 Hz during any 30 minute penod 
thereatter 


si BO dB 


The above specications ere subject. to change withoul notice for improvement. 
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2-8. VOX CONNECTION 

Your TS-700A can also be usercl for VOX operation in 
SSB or FM made by connecting VOX-3 loption) to the 9-pin 
socket on the rear panel. For VOX operation. refer to the 
sub-paragraph 4-10 “VOX Operation”. 

When VOX-3 is not connected, be sure to insert the 9- 
pin plug provided into the VOX socket: otherwise. the 
transceiver cannot be set in the transmitting mode 


byt ecraneatreariey 
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ta) Unsuitable for PTY operation 


Microphone 


cS 
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Matchurey tracisterestesr 


ih} Suitable for PTT operation 


Fig. 2 A suitable PTT Microphone 


2-9. MIC HOOK 

Attach a microphene hack to the case following the 
instructs give in fig. 4 The haok is furnished with the 
equipment. 


HOLE OF 
MIC HODK pace 


SCREW 6.) 
. | tte Ny 


Fig. 4 Mounting of Microphone Hook 


Seon free tee cont 


itirceoohone 


Fig. 3 Microphone connector Wiring 
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3-1. Front Panel Controls 

) METER 

This meter has three functions. During reception. it serves 
as an S$” meter indicating the strength of received signal on 
a4 scale graduated frorn 1 te 9, 9-+ 20dB and 9 — 40d8. 
During ansmission, the meter indicates the strength of RF 
output signal. 

The meter also functions as a center meter dunng FM 
reception when the METER switch ts set to the CEN 
pars Lhor, 

2) POWER SWITCH 

The power to the transcemer is turned on by Flipping the 
power switch to The up position, and turned off at the down 
position, 


NOTE: The pilot lamps om the panel will light up with same 
time lag when the power switch is turned on, This 
tine tag is due to the AVA action a! the lamp 
cvecun, and is in no way un indication of fault of the 
transcerver, 


(3) STANDBY SWITCH 

This a 2-position switch the SEND pasition is for 
transmission ani the REC position for reception. With the 
sewiteh in the REC position, the transceiver avtomateally 
shifta from recerang mode to transmitting mode if the 
microphone PTT switch is set to ON. Do not leave the 
Transcerer in transmitting mote when the transmitting 
circuit s out of adjustment, as t may result in damage to the 
transceiver, 


‘4) METER SWITCH ; 

By manipulating this switch duriog FM reception, the meter 
functions as an “S° meter or a center meter In otber 
receving modes, the meter functions as “S” meter 
regardiess of the position of the swrich. 


'5) NB Inoise blanker) Switch 

Turning on ihis svich will suppress pulse type noses due to 
ignition systems of nearby cars. Noiseless auto oulput can 
he obtained even when recenmng signals are weak, 

6) MICROPHONE JACK 

For connection of microphone. This jack has terminais for 
both microphone mput and PTV ciucuit 

(7) PHONES JACK 

For connection of headphone with impedance of 8 to 16 
ohms. Plugging the headphone will shut off the speaker. 
@ RIT SWITCH 

For on-off control of the RIT freceiver incrernental tuning} 
cireurt. 

‘ MODE SWITCH 

By using this switch. any of the following five modes can be 
selected. 


CW {sending key): 

Morse-code telegraphic communications (AT) 

FM (frequency modulation): 

Communications with FM waves IF3) 

USB (upper side band}: 

Commuricanons with “woper side band” waves. For 
operation in 144 MHz 2-meter band. the mlernational 
practice calls tor the use of USB IASI} 

LSB {lower side band): 

Communcavans with “lower side band” wayes {AS 
AM Jamplitude modulation): 

Commumecahons with AM waves (A3), Reception of 
LSB or USE signals in AM mode results in unintelligible 
wow-hke audio output 


“0 ON AIR INDICATOR 

Ths jamp keeps hghting while the transcemer is in 
SANSMting mace. 

on AI INDICATOR 

This jamp remains on to indicate thal the RIT circuit is 
Operate 

WW DIAL GAUGE 

The 1s used as a reference for reading fraquences on the 
mai dual 


4% SUB-DIAL 

The dial sewle is graduated trom O te JO60. covering a width 
o)1MHz Each qratuated intervalis 50 kHz. The scale disc 
rotates i ihe same direction as the MAIN TUNING knob 
and COABSE TUNING knob are tumed. The rotation ratio of 
two knobs is such that the whale 0 JODO range is covered 
when the MAIN knob is rotated! 40 umes of when the 
OQOARSE knob is roteted 10 trmeas 


J@ TONE SWITCH 

Turning on this switch in FM mode will actwate the tone 
fears? mircuil for repeater operation. It can be set to ON at 
any position of the REPEATER switch 

oS MAIN DIAL 

Ths dia) scale is gradueted a1 7 kHz intervals 

i® MAIN TUNING KNOB finner) 

For setting the transceiver to the desired operating 
frequency Ore rotation of this knab changes the frequency 
by 25 kHz 


1) COARSE TUNING KNOB 

Another name of this knob is the “fast-change’™ tuning 
knob The gear ratie in the mechanical fink between this 
knob and VFO ts so small that you can quickly locate your 
desired frequency. One rotation af the knob corresponds to 
a change of 100 kHz 


48 Channel indicator 

This lamp indicator comes on when VFO or a fixed channel 
oscillator is in operation, During fixed channel aperation, 
this indicator instantly tells whether your dasired channel is 
loaded with a crystal oscillator element 


i? REPEATER KNOB 
Repeater aneration is affected simply by Manipulating the 


ranpater knoab. Since frequency shifts for proper transmis- ‘ 


sian amd reception can be achieved according ta the 

positians of the knob, it is possible 10 communicate through 

any type of repeater station (refer to paragraph “Hepaater 

Operatian’), 

Note: When the repeater knob is in the NOAMAL or REV 
position, be sure to set the TONE switch ta ON and 
the MODE switch to FM- otherwise, tone signal well 
nat be qenerated 


*) DRIVE KNOB 

This kroh adjusts the alectranic tuniag circuit far luring the 
output of the HET mixer during transmission. 

a) FIX CH SWITCH 

For selecting VFO and fixed channels. There ara 11 fixed 
channels mm each band (4 total of 44 channels in 4 bands! 
The fractons of oscillating frequercies af the crystal 
Glamoents «7 these 4 hands remain the same: far Instance, 
the operating frequency of 144.48 MHz ia tha 144 MHz 
hand changes ta 145.48 MHz. 14648 MHz and 147 48 
Mus in the 146 MHz, 146 MHz and 147 MHe bands 
respectively The fixed channels can also be used for 
repeater operat, 


72 BAND SWITCH 

For selecting the frequency band at which the transceiver is 
fa be operated. Four selective bands. 1 MHz wide. are 
provided for all amateur bands m the range fram 144 MHz 
ta 147 fiHz. 

7) BAND INDICATOR 

lncheates the frequency band of 144 MHz, 145 MHz, 146 
MHe or 14? MHz at which the transcemer S Operated. 


i AF GAIN KNOB (INNER} 
This adjusts the gain of the receiving audia amplifier A 
clockwise turn of the knob will increase the audio output 


23) AF GAIN KNOB {OUTER} 

For adjusting the gain of the RE amplifer in the receiwer 
section. With this control turned to extreme clockwise 
position, the gain is maximized, and vice versa. The “S” 
meter indicates the gain set by this contral, tf te pomiter of 
the "S" Meter is at "9", then radia waves of lower than “9” 
level will be attenuated. This feature emphasizes the 
wanted signal and suppresses the unwanted signal to 
produce a clear output. The RE gain cen be directly read on 
the “S” meter, 
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22 FINAL KNOB 

The antenna side BPF is tuned by this knob. [it provides a 
very effective control in minimizing the spurious component 
during transmission and avoiding undesirable modulation 
due to interfering signals during reception. 


" RIT KNOB 

This knob is used to fine adjusi the receiving frequency when 
the RIT cirewyt is GN. 

iW adjusts the receive frequency without changing the 
vansmit frequency. Here's tow to use this control index 
the pointer af this contral to RIT °O"' on the panel face, This 
wil introduce coimcidence benveen transmit frequency and 
receive frequency. Check the frequency of the other party- 
(f the checked frequency is deviated fram yours, shift the 
receive frequency (without regard to transmit frequency! by 
avout 42 kHz to match if to that of the other party, The RIT 
circu Ss Sperative even when YEO or any of the fixed oscil- 
lator channels is in service 


® SQUELCH CAL Knob 

Turning this knob clockwise during FM mecia af operation 
will sat SQUELCH to ON. This knob is normally turned 
clockwise So that the internally induced aoise can be alimi- 
nated When the knot is tured fully countar-clockwise du- 
ig reception, the CAL switch is activated to energize the 
marker oscillator, allowing calibration of the recerve 
frequency at 100 kHz intervals 


Note: The transceiver stops operating when the CAL 
switch ig ON. 

When receiving a marker signal with the CAL switch set ta 

ON, do not turn the FINAL knob as it will cause the marker 

feval (marker signal level] to be deviated Ia this case, set 

the FINAL knots to the receive frequency. 
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3-2. Hear Pane! Controls 


) ANT Terminal 

For connection of antenna 

2 NAME PLATE 

TS- 7004 senal number is marked on this plate 

3) TRANSISTOR PROTECTIVE COVER 

The transistors in the AVS Grout for 11V and Z0¥ bres are 
protected by this cover The cover aise functions as a heat 
sink for the transistors. 

(4: HEAT SINK {FOR TRANSMITTER FINAL STAGE) 
For protection of transistors fram overheating 

& RL-MAKE TERMINAL (RELAY TERMINAL) 

This ternunal should be OFF during reception, and should be 
qrounded during transmission. 

( KEY JACK 

This jack is used for operating the transceiver in CW! moda. 
Connect an external telegraphic key device. 

7) ALC-INPUT TERMINAL 

Exterral ALC terminal. 


iki EXT SP TERMINAL 
For commecton of an external speaker 


3 POWER CORD JACK 
For cennecton of the supplied AC power cord lor DC powe 
coed 


io AC FUSE HOLDER 
For AC power fuse ipnmary), 120V/2A or 220V/ 14 


it WOX SOCKET 

For conrecton of a veice contro! umt. When VOX unit ts nor 
connected, be sure to insert the S-pin MT plug mto the 
sockel 

Failure to observe thes precaution will cause the standby 
relay to be inoperative and thus the transcemer cannot be 
setin the transmitting mode- also, the RF input circuit cer- 
not be turned off at the ON position of the CAL switch 
¢? AC POWER SELECT SWITCH 

Set this switch to your local AC voltage, 120V or 220V. 
When (he setterg positron of the switch is to be changed, 
make sure to replace the luse with a proper type fuse. 1120 
— ZA, 22Z0V — TA) 
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4-1, RECEPTION 

After connecting the power cord. antenna. 
mizrophone, key device, ete. set controls and knobs by 
following Table 1. 

First, turn the POWER switch to ON. The pilot lamps 
in the meter, sub-dial pointer, band switch and FIX CH 
switch will all ight up, indicating that the twarsceiver is 
reatly for operation. Because af solid-state design, the 
transceiver Can be put inte operation immediately after the 
POWER switch is ON, 

Next, adjust the controls and knobs according to Table 
Z 


Note: The ORIVE knob will nor functian during reception. 


Table 1. Frome Panat 


pose <= SA tre creeper fer yhoo 


POWER Switch ...... OFF 
standby Switch REC 


METER Saatch S 
WH Switeh..........0 ORF 
| RIT Swach OFF 


MODE Swatch CW. FM, USB. LSB, or AM 
FINAL Kreots Canter pesition: 
RIT Kinests a 
SQUELCH Katy Fully countarclockwice tnat CALI 
RF GAIN Keats .,.,. Fully clockwise 
AP GAIN Keaty Fully counterclockwise 
| BAND Switch... Desired rocenving bane 
| FIX CH Switch... VFO 


he tarege:mng techniques are common to all modes af 
aperatian Each mode, however, calls for Speci! techniques 
of (ts own. Such special techniques will be discussed far 
rach of the five mores 


CW Mode (How to use RIT) 

With RIT switch turned off, position MAIN DIAL in 
such a way that the incoming CW signal will beat at 900 He 
(see Note 1) Under this condition, you can “zeroin” your 
operating frequency to the frequency of incoming CW signal 
isee Note 2}. 

Sinwary, if the other party calls back with GOO Hz beat 
tone In response to your call signal. it means that the 
transceiver of the other party is in “zero in” status Should 
the other party call back with a beat tone off S00 Hz or 
should you want to communicate with a beat frequency of 
Your choice. turn on RIT switeh and adjust RIT knob to ob- 
tein the desired beat. 
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SECTION 4. OPERATING INSTRUCTIONS 
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Table 2 


Controls and Knoles 


siete sen-ene-sabetete-site 


tli iierteae 


Adjustment and Satting 


AF GAIN * Tum clockwise for suttable vo- 
fume, 
MODE (cw. | * Set at the desired mode. 
FM. 
use, 
LSB, 
AM] 
MAIN TUNING | * Turn slowly and set for clearest | 
Knob signal 
DRIVE {use | * This is used only for transmis. 
bared Bion. 
marks a5 it daes met function during re- | 
easy — beptiadn. 
guide} 
FINAL * Adjust for maxicnumn sensitivity, | 
RE GAIN * Normally, this knob ts set at the 

i extrome clockwise  pasition. 

: When the signal is viny strand, 
fur if counterclockwise far sui- 
table ain eis 

SQUELCH * This ts used for FM mode of ope- 
ration. Tum the knob clockwise 
SO thal nose at mo-signal time 
disappears. This knat is nar | 
mally set at a position where 

| nase past diganpears. 

RIT _* Wah the RIT switch ON. turn the | 


| knob id wither direction are anly 
the rcewve frequency will be va- 
steed 
Refer ta paragraph “How to Use 
AIT” 


Note: The tern “sera in” megns that your transmit 
frequency perfectly comeides with the transmit 
frequency of the other party. 


FM Mode 

Set the MAIN dial fer eptmmum recaption. By setting 
the METER switch to the CEN position. the meter functions 
35 a cernier meter icenter frequency indicated). Turn the 
MAIM dial unt! the center meter pointer may deflect up ta 
the center spaced an the scale line, while receiving the other 
party's signal. In this way. the transmit frequency wall 
coincide with the receive Trequency. 


Mext. sel the METER switch to the & position and the 
meter will indicate the strength of the incoming signal. if, in 
this case, the meter pointer fluctuates in response to the 
sound in the speaker, turn the NIAIN dial a little (a few kHz) 
in either direction until the meter indication is stabihzed 
imeler is stabilized if no fading exists} 

Since the 15-7 00A ts so designed that the IF circu for 
SSB forms a part of the “S” meter indication circuit for FM, 
the “S” provides logarithmic indications for FM waves and is 
free from saturation even when the input signal strength is 

very high, thus elminating the need for calibration for each 
mode of operation. 

Since the IF band is wide in FM mode. a slight devia- 
hon of frequency does noi affect the reception, In transmit 
tng operation, however, the other party could Oe using a fix- 
ed channel Because of ths possibility, is advisable that 
you “zero in” your frequency to that of the other party by 
property adjusting the MAIN thal in the manner that the 
center meter points may deflect up te the cenier space 

tthe "S" meter continues to tuctuate er if satistactory 
audio output is not available, it is very Wkely that the other 
party senting the message on SSB. You can easily check 
tus by tuming the MODE switch to USB or LSB position 


S5B Mode 

Of the single sideband mode, US8 s trediienally more 
often used than LSB. As far as the operating technique i 
concerned, there is no difference butwann two 

Generally, the “zero iv” technique m SSB mode re- 
quves a lite axpanence 
A. Discrimination between SSB and FM 
i1} Use of “S” Meter 
if the “S” meter uidication is steady (meter pomter almost 
stops). the incoming signal is Fi¥i: otherwise, it is SSB. 
{2} Use of MODE Switch 
It a clear signal is heard at the FM positon of the MOQE 
ewiich, the signal is FM. The sound in SSB mode is not 
heard at this position of the switch 
(3) Use of Beat Noise 
In FM mode, a beat noise will be heard between the words 
af signats being recened. In SSB mode, no beat noise is 
heard, 


Note In the case of AM waves, a beat noise will be heard 
during non-modulation time even in SSB mode 


B. Dial Setting 

Wher the receiving signal is found to be SSB by the 
above method A, in USS first set the MAIN dial a few kHz 
below the receiving frequency fturn the dial 2 or 2 divisions 
counterclockwise). You will hear a high pitch sound such as 
is heard from a magnetic secerding tape set in the fast- 
forward mode. Turn the dial clockwise for higher frequency 
and the sound will become clearer. Sei the dial at the posi- 
tion where the sound is heard most clearly tthis ts the “zero 
in” pond} 


Note: 7 The “zero in” point can be easily located because 
the sound loses as clarity suddenly when the cia! 
passes away from the “zero in pow 


if a clear sound cannot be heard even by following the 
above procedure, m may be an inthcation that the signal is 
LSB. Set the MODE switch to LSB position. In this case, 
the method of setting the MAIN dial should be performed in 
reverse order 


Note: ! if the frequency of the other party is deviated after 
the "zero in” poimt has been obtained, set the AIT 
switch to ON and adjust the RIT knob. 

2. When the RIT feature is used, the recenving tre- 
quency will be dewated from the transmitting Ire- 
quency. Therefore, the AIT knob must be set to 
‘O° oF the PUT switchs: jo OFF before you start lo 
vansMmut acai 


AM Mode 

AM waves cannuot be demodulated in FM mode. also, 
they will be heard as o continuous beal oaise in SSB mode, 
Qpimum reception of AM signal is secured by nuning the 
transcever in such @ way as lo maximize the deflection of 
the “S" meter pointer Since the bandwidth of The recever 
erysial filter & somewhal narrow because this filter js 
pnmnanly for SSB reception, the sound output of the speaker 
may have its broh piich components suppressed ond hence 
lack clarity This can be remedied by shifiing the receive 
lroquency @ little by using fhe RIT knob, The same effect 
can be produced by means of the MAIN dial but the use of 
this cial for thal purpose is not recommendable hecsuse 
should you do so, you will nol be ably to “zere in” your 
Hangin frequency to the frequency of the other parly 

Where your transcerver and that of the otfrer party are 
bath TS-7O0A, = should be noted that, in AM mode, the 
transmut carer hequency 6 10.7006 MHz which is higher 
ihan the recerve corer frequency by GOO Hz 

Accordingly. you first “zero in” your trequency to that 
of the other party by adjusting your MAIN dial and send out 
the signal, to which the other party will respond afier 
possibly changing ha frequency. Hf he shauki do so, the 
portier of your “S” meter then would deflect down from the 
iitial maximum level indication, this drop must not be in- 
lerpreted as a sign of trouble. In such @ case. you ere ex- 
pacted to re-match your frequency to the new incoming 
frequency by using your AIT knob with the RIT switch set to 
ON refer to Fig 5 on page 141 
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4-2. TRANSMISSION 

Before transmitting. perform all the necessary 
procedures for aplimum reception. Make sure that the radio 
waves you have selectad dnes not interfere vith other radio 
Statians. 

Adjust the controls and knobs {DRIVE knob FINAL 
knob, micraphone VR, ete.) for transmission af good quality 


signals. Connect a 50-ohm dummy load or antenna two the 


transceiver before starting to adjust the various contrals. 
The use of dummy load is recommended because this 
prevents the emission of disturbing signals. Use the dummy 
joad, which is sized ta dissipata about 20 watts of 
transmitter power, The tuewng procedure should be com- 
pleted withirt the least tame possible from the wewpoimt of 
the jife of the transcewe:. Set the controls and knobs as 
shower im Tate 3 below. 

Table 3. initial ‘Settings at control on front panel 
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Standby Switch... HEC 


RIT Sevtteh wissen OFF 

MODE Switch CW 

RF GAIN Kray Fully clockwise 
DRIVE Knob... 5OO 

FINAL Kiets 144 

ALT Knveh ve 


AF GAIN Knob 


oo S60 for proper volume on reception 
SQUELCH Knob 


Set for aptnun squelch effect 
ide not set CAL to ON} 


HAND Swatch 144 
Fix CH Switch VFO 
DIAL ba it | Segeael Sou 
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Fig. 5 AM Frequency Relationship 
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CW Mode 

Turn BAND switch to your desired frequency 
(144 — 148 Miz). After turning MODE swatch toCW posi- 
ton. shift STANDBY switch from REC to SEND position just 
to make sure that the meter pointer deflects and ON AIR 
lamp lights up, and than move back this switch to REC posi- 
TOT. 

Under this condition, mave STANDBY switch to SEND 
side ard rotate ORIVE knobs for maximum deflection of the 
meter pointer deflection further Aepeat this manner a few 
times 

The foregoing procedure should be carried aut rapidly, 
without unnecessary fonq delay at seach step. Wf the 
telegraphic key device has already bean connected to the 
(ransceiver during adjustrnents. the device should be set in 
the “key-down” candition Having adjusted the transceiver 
as above, you are now ready ta use tha key for CW com- 
munication, 


Other Modes 

When the transeeiver os properly adjusted for operation 
in CW mode, a is ready for use in other modes (FM, LSB, 
USB and AM) Connect the microphone and speak aftar 
shifing the STANDEY switch to SEND position, Your voice 
will rieay be trance, 

Microphone gain adpustment for PM and SSB (USB, 
LS8} can be made by the gam adjustars which became 
accessible when the tap bd of the treaansceryer case ig ramay- 
ed. The aptimun setting position of these adjusters ig about 
ihe midway position of then turning range [see Fig. 8) The 
microphone gain should preferably be reduced as small as 
pussibk: to assure good quality of transmiasion, in AM 
made, optimum output can be abtained by adjusting the AM 
CAR knob (see Fig 9) inskle the transceiver until the meter 
indicates anywhere between "3" and “5°. 
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Fig. & Camposing the Dummy Load 
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Fig. 7 Adjustment {nr Transmission in CW Mode 


PTT (push-to-talk) Operation 

By connecbng the supphed minropnond or any other 
microphones acquuecd with PTT switch (REN WODD’s ML. 
60, eto.) the (ranseeiver os readily used for PTT operntir 
For communication, depress PTT switch with STANOBY 
awitch left wothe REC posite. 


4-3. FREQUENCY CALIBRATION (Fig, 9) 

To read correct frequencies. the MAIN cial must be 
calibrated previously by using the 100 kHz mrarker urd burt 
in the transcerver, The marker unit is operative when 
SOUELCH knob is turned fully counterclockwise and CAL 
switch is set to GN. Durng the operatian of the marker ured, 
the bighe: harmonics can be received over the Rnive band 
exactly at 100 kz intervals. In this instance, the RF input 
cycuit frelay)  deenergized and. tharefore. external waves 
are seartely received 


Fig. 8 Adjusting knobs inside Transceiver 
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Frequency Calibrotiun for USB 

By rotateg MAIN TUNING knob clockwese ihe beat 
tone of the marker unit changes Irom high to low pitch and 
finally cisappess at zero-beat position. Hold the MAIN 
TUNING kiob at thes position, and displace the MAIN chal to 
being the “(O° graduation mark to the USB dil gauge tsee 
Fy Sea), 
Note: The MAIN orl seale and its knob are bel together by 
reans Of a sping and normally move together, but 
deplaced relatwe io the other by over: 
friction due to the spring force when the 
knob is pressed Nabtly anc purned 
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Frequency Calibration for LSB 

The method for LSB is similar to the above metharl for 
USB, the difference beng that the knob is to be turned 
countemleckwise for “zgere-beat’. Match the “D° mark on 
the MAIN dial to the LSB dial gauge {see Fig. 9-pi 
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Fig. 9 Frequency Calibration 


Note: Calibration for beth USB and LSP js unnecessary: 
when the dial is calibrated for either one. it wil! 
automatically cover the other one. 


Frequency Calibration for CW 

The transmut frequency for this mode is about 9600 Hz 
below that for the calibrated pasition far LSB. For calibra- 
lion, simply set the “O° mark on MAIN dial against the 
triangle mark “¥ “ at the center of the dial gauge after 
caliorating according to the above method 


Frequency Calibration for FM and AM 

Beating by the marker signal in the manner mentioned 
above does not accur in this calibration. The exact tuning 
pamt obtained where the mater exhibits a maximum 
deflection by a carnar frequency. In calibrating for FM. use 
the marker siqnal. To precisely calibrate your TS-7O0A to 
the marker signal, adjust the MAIN TUNING knob unti the 
center moter pomter may deflect ta the canter spaced on the 
Stale ling, 


4-4. READING THE FREQUENCIES 

Refer ta Fig 10 Approximate frequency can be raad 
only on the sut-dial) heawever, the MAIN dial ane cig! 
gauges snouki bo used if accurate reading on the ardear of 
1 kHz 8 raquirad 

When your transcerver is ta be operated on CW made. 
vary the beat frequency by turning tha MAIN TUNING knob 
from higher side ta lower sida (caunterclackwise rotation! 
while receiving the dested signal from the other party. 
Reduce the beat to zero by sa furrnig the knob, and then 
rotate the knob upward (clockwise rotation) to obtain a beat 
froquency of about 900 Hz, Under this condition, raad the 
frequency on the MAIN chat by referring to the uiangle mark 
’* " Note that a baat frequency ts present on bath sides af 
ihe zero-heat" point: ons is a Strang main beat and the 
athe: is a weak residual beat. Be sure to go by the mam 
Heat in your Tuning operation 
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The frequency of USE in 
this dhistration is 720 kHz 
SUL-DIAL shows = 700, 
MAIN DIAL shaws 30. 

USS frequency - 

#00) + 20) = 720 kHz 
This reading is to be ackdeed 
to the basic frequercy 
seletted by BAND switch 
{i BAND switch setting 
“144 MHz.” and if MODE 
aelich is in “USB.” then 
the operating frequency ont 
this (Hustrated example is: 

144.720 MHz - 

foperating treaquency) 
144.00 MHz + 7720 kHz 


Fig. 10 Reading the Frequencies 
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Note: Tuning in the residual beat will result in failure of 
“zero in” to the frequency of the other party. 
The residual beat can be easily discriminated from 
the main best because the “S“ meter deflects little 
even when the residual beat is tuned in about 
SD Hz. 


4-5. OPERATION WITH FIXED CHANNEL 

Tne Model TS-700A has built-in semu-synthesizer 
crystal ascillator circuit for use w: fixed channel operation, 
which is of great advantage where the transcemer has to be 
operated frequently on certain frequencies, Examples of 
such a situation are’ operation in frequently used FM moda, 
mobile operation m SSH. communications based on 
schedules of the other party, mobile operation in a vehicle, 
Bic, 

When FIX CH knob is switched from VEO to any of fix- 
ad channels, the channel indicator lamp lights up as long as 
the selected channel is loaded with a crystal. The FIX CH 
Kiiaty has a total of 11 fixed chanel position: 1.2.2..11 

The oscillation frequency of fixed channel crystal can 
be obtamed fram the following formula 


Crystal Oscillator Frequency far FM, AM and CW 
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A Crystal ascilator fraquency (MeHzt =< X (125,10 4 3 


odt 


* 


& 10.70) 3 
$ X — Desired operating frequency (MHz) § 
S 125 10 (MHyzi Heterodyne frequency for 144 5 
S MHz band 5 
g 10.70 (MHz) = Transmutter IF frequency 8 
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The TS. 700A employs 4 MIX (synthesis! system. if 
crystals are arranged for 144 MHz band (144 — 145 MHz), 
they are alsa used fer 145 MHz (145~- 146 MHz, 
146 MHer {(146—147 MHzl and 147 MHz 
(147 — 148 MHz) bands by switching the BANO switch, 
where the three places of decimals of the “MHz” figure 
remains the sarne 

When crystals are arranged for 144.48 MHz, the fre- 
quencies obtained for each band ara as follows: 


Sea Fant Gh Accs hk he PADRE 


5144 MHz bane 
214448 — 1125.10 - 1070) 
S oscillator frequency) 


2145 MHz band 
68.68 + {126.10 - 


- 8.68 MHye bervatet® 


10,70} = 145.48 MHz 
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She 1O MHz HET theterochyns) frequency for 145 
am hand 

21446 MHe band 

$8.68 + 1127104 10.70) - 146.48 MHz 3 
8 127 10 Mhz HET frequency for 146 MHz band 2 
e147 MHz band 
5) 6B + (128.10 + 10.70} = 147.48 MHz 3 

128 10 Miz HET frequency for 147MHz hand > 

& 

eae BEE SEAN NIN URI a CREE NEI EE el at ENE AE SNES SE EMER NNENRAODONNA 


Note: The transmitter carer osedlntor qrves en IP frequen 
ey Of 10 /ODKR Miz oy CW ov AM inode, For prec 
bool purposes, the fratbonal GOO Hr is too amall to 
require o GOorrention by means of Ihe erystals to be 
mano the fixed ossllator circuit, and shook) Der ne 
cause lor conection, 


Crystal Oscillaiuy Frequency tor SSB 

in BSB mote, your operainng) lrequency will Gewate by 
1 5 kHz from Ihe center irequency of the biter id the frecnen> 
cy of ihe crystalon @ fixed esriilator circu apps to bes 
mjual to thar of FM 

H yow wan the USB wave twhich is dictated by the en- 
termabenal ammiour practices’ in 144 MHz band), selec a 
crystal whose frequency is 15 kHz above thei of FM For 
L558, however, the ofystol jrequency must be 15 KHz below 
that of FM. 
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3 When crystals are arranged for 144 050 MHz of USA, 8 


9 the erysia! oscillator Irequency is as Iollaws C 
2 444.050 ~ 1125.100 + 19.7001 - 00015 = 8.25155 

= MHz inrystal oscillator Irequencyl é 
5 00015 stands Jor 1.5 kHz S 


~ 
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Note: When the crystal oscillator frequency ts 9.200 MHz. 
the operating frequencies al 144, 145 and 146 MHz 
bands are 145.000. 146.000 andi 147.000 MHz 
respectively aml therefore. cause no problerns. 
However if the same crystals are used for 147 MHz 
band, the operating frequency is 148.000 MHz: care 
should be used net to transmit with this 148 MHz 
frequency Similarly. if the ose@llator frequency is 
8 200 MHz the operating frequency is 144.00 MHz 
at 144 MHz band: do not transmit with this 
144 MHz frequency. 


4-6. HOWTO USE RIT 

The tern “RIT” is a simpitied expression of Receiver 
incremenial Tuning. The RIT feature enables you to shift the 
reneive frequency by about + 2 kHz without changing the 
trans) frequency adjusting the receive Jrequency to the 
deviated frequency of the other party, 

Here is how to use RIT Torn ON the RIT switch IRIT 
indicator lamp will fight). Tune your receive frequency to 
that of the other party by adjusting the RIT knob. 

Ihe transeenver tuned this way is off the TRANSCEIVE 
frequency tone and the same frequency for both trarsmis- 
Sion anid reception) To call aul the other party curing nwo- 
way communication when your lranscerver is tuned as 
above, you must turn OFF the RIT switch The procedures 
for FUT operanon for each mode are given in Paragraph 4-1) 
A eccenpp tice 


Note: 1 WIT is effective also jor fixed channel operppon 
2 4 the RIT switch im ON in SSB mode and the 
franscever is npernted while you Bre gor notice 
Ibe roceive Frequency is deviated by 1-2 kre. you 

may Ol memve the shel of the olher party 


4-7. MOBILE OPERATION WITH EXTERNAL 
DC POWER SUPPLY 

fhe TS-70D4 opovetes viso with DC 13. 8Y supphed 
irom a external OC souree, ant is hereto acapted to duty 
on a vehicle 

Whether the TS: 700A ts used vs 9 fred stavon oF Bs a 
mole slater, the techniques of operating it remain the 
sane, A mere eyoyoble use is possible in mobile applica 
bon provider! that you dewer one or lwo provisions as to the 
olone or manner of iaallation The place of vse depends on 
whore the operate: is seated 

i you ore to operate your Uansceiver wile diwng the 
vehicle, then you should set up o proper mounting bracket 
ayht beside the drivers seat, You may locate the 
transcemer at the companions seal provided thar is 
secured fumly by means of seat belt or the lke so that it 1s 
prevented Irom falling dows. 


Mobile Antenna 

There are many types of mobile antenna for 144 MHz 
band use Most of them will do but a 1/4 wavelengih whip 
or yround-plane antenna. or a 5/8 wavelength antenna is 
preferred 


VW 


Power Capacity iy oe 

The TS-700A draws about 4 amperes maximum when 
it is working with full power. This much Gurren is easily 
supolied by any automotile battery. When the power is 
supniied from such 2 battery, it is recommended that the 
vansvetver he aperated while the automobile engine is im 
operation, in arder to prevent over-discharge of the battery. 


Note For safe driving of avtomabile, it is preferable that the 


lransceivar ba operated on fixed channels {orepare: 


necessary crystal oscillatars!, 


4-8. REPEATER OPERATION 
Operating Fraquency 
The 3-pesitiag REPEATER knob funecnans as follows 
* OFF Positiens 
Both the transmit and receve frequencies are the same a5 
wilieated an ihe dial 
* NORMAL Position 
The dial frequency indicates tha receive fraquency. The 
transmut fraquency is GOO kHz belaw (14G Metz anc) ce 
ubave (147 MHz band) tne receive fyequancy 
* REV Peasiticn 
The dial frequency meicates thea transrut froguency, The 
imeaiva Hoquancy i¢ GOO kHz baiaw (146 MHz band) or 
woawe (147 Mus bane) the teansmut frecquanay 
In tnany Gases, rapeatiar aperation ig affected al tha 
NORMAL peation of (he REPEATER keob Far 4 repeater 
Syston whose tanamit-recenmm: fraquency colationship is 
reversed, the ranoater aneraton can be achieved by setting 
the REPEATEH knob ta the REV gasition, 
The REPEATER keaoh has aa oeffact on 144 ane 
145 MHz bands where the transmit and receive frequancers 
arg always as wxdhcated on the fraqueney diai The frequan 
cy relavonship for each bare) is qwen an Table 4 


Table a 


Regidies Praqanicy 
Plage Suti-iat) 


HEPEATE Sand regs 


fx 114541 G00 ~ (Dadi 
Tx |i47 6 | #2 
i470) @ ~ 400 


*) ff the MAIN dial feecpimticy os less then GOO kHz the fhemieney at 
"BOC kHz shi” tecives “ox then 1460 MHz which pot 
Smomunended fat rear cperatcen 

“2. Uf the MAIN dial frequency is higher than £00 kHz. the frequency 
at “BOO kHz shift” becomes more than 148.0 MHz. This means 
off-band operation if transmitter is cperated at NORMAL Postion 
nf REPEATER knots, 
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The available repeater frequency range is block- 
matked on the upper side of the sub-dial and is graduated at 
30 kHz intervals so as to De used as an easy guide for tuning 
(see Fig.11}. The relationship between the sub-dial and the 
transmit/receive frequencies is shown in Fig. 12. 
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Repeater Operation 
The TS: 7004 ts designed to operate with the rapeator 
system of the following specifications: 
Frequency shift: +600 kHz 
Starting system: Carrier controlled type and tane 
burst type foscillator element is 
optional.) 
When the TONE switch is set ta ON and the 
transceiver i set in FM transmitting mode by means of the 
STAND BY sevitch or microphane PTT switch, a tone burst 


signal is emitted for a period of 0.5 to 1.0 second to start the 
repester station into operation 

Since the transceiver 16 factory adjusted for optirnurt 
repeater operation. it can be readily used simply by plugging 
in the tone oscillator element loptional accessory) to the 
socket of the FM IF unit IX48-1140-20) 

Hf your repeater station is-such that the input frequency 
is 146. 34 MHz (FM). output frequency os 146.94 MHz {FM} 
and the starting system is based on 1800 Hz tone burst 
signals, first inser) a 1BO0 Hz lone oscillator element ito 
the FM IF unit at the bottom of the chassis {see Fiq 13). 
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Fig. 13 FM IF Unit (X48-1140-20) 


Next. sel the switches and knobs as shown in Table 5, 
if, at this time. the repeater station is already occupied by 
anyone, you will be able to receive the communication 
siynats, 

if the repeater station is unoccupied, you can transmil 
signals for repeater operation. If tone burst signal ts not re- 
quired, set the TONE switch to OFF. Te receive the mput 
frequency of the repeater station. set the REPEATER switch 
to the REV pesition. 

if the input frequency of @ repeater station ts higher 
than its output frequency (this trequency relationship 1s 
reversed in 147 MHz band), set ihe REPEATER switch to 
HEY and the repeater operation can be effected. If the 
switch is set to NORMAL. the input signal of a repeater 
station can be received. 
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4-9, OSCAR {Artificial Satellite) 
OPERATION 

AT present, wo amateur radio communicanon arnitical 
satelluies (No. 6B and No, 7) are travelling along the orbit of 
the earth. These satellites can also be used as your repeater 
stations. tn repeater operatern using such satellites. your 
15-7004 functions as a transmitter of 2m->1Om “up-hink” 
repeater frequency or as a receiwer of 70 cm-e2m “down 
link” repeater frequency, The link frequencies in itis operp- 
tion) are given in Table 6 fpaqe 20} 

An example of 2m--10m repeater operation using TS- 
7004 and R-599 of our make is shown in Fig 14 for your 
minreance. 

Besides being usect as shown in Fig. 14, the OSCAR 
satellites alsa provide you wath various applications such as 
tracking ol satelhie orbit, use of beacon waves, etc, though 
you maed special knowledge on the manner of eperation, 
antenna instaligtion and others which ate soameywhal 
different from those on the general amateur radio com 
munication, With basic knowledge. you will be able to enjoy 
repeater communcanan through the amateur artificial 
satelines without difficulty We suggest that you proceed 
with “on the ae” by refering to guide books available. 
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Fig. 14 OSCAR Operation {example) 
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Table 6 
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‘OSCAR NO 2: 


oscar NO.5 § _— 


sie Gare shinee 2m »10m 


145 00 ~ 146.000 
Ribs 


{ 


437 125 ~~ -AR2 75 
MHz 
tt 
249.40 ~~ 2950 
Miz 


145.975 ~ 146925) 
Miz 


29 450 ~ 29650 
Mitiz 


cabo: cON 


29. 502 MHz (200 nw) 
145 875 Maks 1200 avy} 
435 10 My (300 ~ 400 mie} 


435 160 Hz 1300 avi 
29 450 Miz 1200 mvt 


445 80 ot 145.95 


4-10. VOX OPERATION 

For YOX operation connect the voice control unit VOX- 
3 {option), set the STANDBY switch to REC and turn the 
VOX GAIN control of VOX-3 to ON position. Adjust the 
YOX sensitivity with the VOX GAIN control. The 
changeover between transmission and reception can be 
automatically accomplishad by your voice With the 
transceiver set in the VOX receiving mode. adjust the ANTI 
VOX GAIN knob to pravent VOX-3 from being erroneously 
operated by the sound fram the speaker. Note that ex- 
cessive tuning of the ANTI VOX GAIN knob will cause the 
ANTI VOX circuit ta operate by the speaker noise, resulting 
in failure of smooth transmission. Use the DELAY TIME 
control for adjustment of the release time. For the details of 
the VOX operation, refar ta the instruction book of VOX-3. 

Wher the transceiver = used in CW mode, be sure to 
set the YOX GAIN controt to OFF position because 
atherwise YOX-3 will remain operated. 
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Fig. 15 YTS-700A Block Diagram 
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SECTION 5.CIRCUIT DESCRIPTION _—’ 
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5-1. Block Diagram 
The circuit block diagram of TS- 700A is shown in Fig 
15. Solid-state parts used in this model are 71 transistors, 
17 FETs. 6 IC's and 137 diodes. Circuits are divided into in- 
dividual units according to the operating systems and al) ur- 
its, with the exception of band pass filters IBPF), are wired 
and built on orinted-circuit boards 
The receiver section operates as a single 
superheterodyne receiver in SSB mode and a double 
superheterodyne receiver in FM mode The transmitter sec: 
tien ss more versaile- if is a single conversion type and 
opersies as a filter type unit in SSB mode, a unit wieh direct 
madulator using a variable reactance frequency shift ele- 
ment us FM mode, a unit of low power modulator Sysipm in 
AM, and as a unit of blotk bias keying system in COW mode 


Crystal Oscillator Frequencies 


166985 MHz 
LSE 107015 Mie 

AM. CW 16 7006 Mite 

Generator unt FM 
HET sarut 144 125.100 MHz 
145 176.100 Mur 

146 127 10D MHz 

14? 178.100 MHz 
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5-2, Unitized Circuits 
11) Carrier Unit iX50-1160-00) 

Ths unit produces 9 carner frequency for Ihe yenerstor 
unit dusting Insnsimsston but acts os a BRO for nny detection 
dunn reception iis a tweo-tronsistor circuit with waollolor 
arystals and diodes. The diotes are tor selecting the USB, 
LSB or CW erystal, depending on the mode of pppration 


(2) Generator Unit (X52. 1080-214) 

The single-side-band (SSB) signal for transmission 
originates in this oni Major components are 8 mieraphone 
amplifier, a two-transistor audio frequency amplifier a ning 
modulaior composed of 4 diodes. and a buffer Other 
devices are: a low power modulator circuit for AM, a 
variable reactance frequency shitt modulator for FM. a nng 
detector for SSB reception, an JF circu for SSB AM anit 
CW) and an AM signa’ detector. 

During SSB eperation. ths unit generates a double- 
side-band {DSB} signais- this signa! is myected info the 
crystal filter and comes out as an SSB signal During CW 
operation, the ring modulator is forced Into unbalanced cen- 
dition by biasing with a DC voltage and. in the unbalanced 
condition, produces the camer 


(3) FM IF Unit (X48.1740-20) 
During reception, the input signa) to this unit cores 


19.700 MHz | 


fram the RX-NB unit The signal passes through the 107 
MHz ceramic filter and is then mixed for 455 kHz- the 
signa! passes through the 455 kHz ceramic filter and is fed 
th the 455 kHz IF siage. whose 455 kHz Gutput undergoes 
FM detection in the tirniter arnphter crcun The detected 
Guiput of the amplifies divides into two paths. one te the 
squelch cucuil and the oiher to the gate crcun The output 
of the squeich circuit enters the same gate circuit, Thus. 
generation of iniermMediate frequency and squelcreng antion 
are the Iwo mam funchors of this unit for FM operaton 
The unt alse includes 3 tone bursl circun that generates a 
beal tone for repeater operation 


(4) MIX Unit 1X4B-1930-21) 

This umt nomonses a heterocyne nuxer, voltage and 
power armnplifiers for the transmitter seenion, The imitput of 
the generator unit eniers es unt 1b get Converted into a 
144 WAH signal by balanced meng Thi signal is then 
boosted ta @ higher voltage level Ibmouah the yanable 
capawiance tummy oveul, an) becornes substantially 
powersrmpihed by The pre dover cireuit Block bias Keyety 
is effpcted by the balanced nnxer and voltage armnplitying FET 
toy CW operation The MIX unr alsoonciudes on ALC cireuit 


iS) FINAL Unit (X56-1740-01) 

Ths 8 a TO-welt power ampltier uml All the 
necessary final circus ore bull companthy on tte chassis. A 
heat snk 1S alse provifed on tes unit 


(6) BPF Unit (X51-1090-21) 

The bee Juncions of this uni arm “entenes coupling” 
and "spuneus siqnal ramoval’, | wowples the Transmitter 
and recerwer lo the onfenna. ancl ramoves ie spuredus dur 
ng Tansmession The BF outpul level is detected in this un 
it 
(7) MARKER Unit 1A50-1280-00} 

This unit is 0 creut to generate the 100 kHz marker 
shynal tor calbration use it hols a 10 Mz crystal os- 
eilator and a two-stage IC counter ciraud lo produce marker 
wgnals at 100 kHz intervals. 


18) RX-NB Unit (X55.1120-00) 

This unit is the RF part of the recener secon. and 
includes # nase blanker circurt INB} The receved signal 
entenng Ibis unt passes Ihrough the RF arnplitier, 
heterodyne mixer and the crystal! ter circu and rs ther led 
to the IF circuit. 

When the NB switch on the Jrant panei rs sel to OFF, 
the unit functions as an IF circunt atter the crystal hlter Yuh 
this switch set to ON, the circuit through which the IF signal 
passes is opened or cased accerding to the level of noise 
component of ihe imcoming signal. The poise is drs- 
crminated fram the signal by transistors on the hess of 
amplitude and frequency. more accurate noise detection and 
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removal can be effected. thus a clean infarmation signal is 
obtained, 

Pulse anises (coming fram ignition coils of cars} and 
others which are distinctly at variance with normal signals 
such as SSB in terns of frequency and amplitude are ac- 
curately detected and removed, Not to be confused with 
such noises are those resembling the normal signals: far ex- 
amole. anise signals due ta corona discharge oF high- 


frequency welders near-by of ta migh-power oscillations — 


(whose frequencies are outside but clase to the [F band! in 
adjacent apparatus are beyond the capability of the noise 
blanker circuit. tm this case, the desired signal well be cts- 
torted wah anise The unt also includes adjusting circuits 
for “S", “RF” and “center” meters 


(9) HET Unit (X50-1300-201 

The 133 MHz bund heterodyne frequencies are 
available fram this unit The outnut frequency ts produced 
by mixing its 125 MHz with the & MHz input from the VFO 
urut or with the fraquency available from any of the crystal 
oscillator fixed channels. The mixing circutt is af balanced 
tyne A band-pass hiter (BPF} circu which follows rs to pire- 
vent unwanted fraquenmes from leaking out of this unit 


(10) VFO Unit (X40-1080-00] 

A perfectly shielded VFO consists of 2 FETs. 2 
transisters and 2 diodes. (tts extrame}ly stable. aqurvalent ta 
that of the TS-900. [ts adjustments are highly delicate, too 
deheate for 3 skilled Uo allerngt urry fé- 
udjustment, For this reason, the user ts advised not ta dis- 
tury the setting of this unit: the warmaaty on this miadet ts 
conditianed an tha arqrul setting 
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{11} AF Unit (X49-1060-060} 

This auch arnliiar unit divas the speaker, The 
recetved stanal, moctulated, flaws thraugh 2 stages of band. 
pass arryilification, 2 stages of AF amplification and 1 stage 
af complementary amplification The laad impedance is 8 
ahms. 


{12] Power Supply Unit (X43-1240-00) 

An AC bodge rectiher included in this power supply 
unit io make if meet bath AC and OC needs. The DC 20V 
supply to the FINAL and AF units ts produced by means of a 
voltage multiplier circuit working with a OC 13. 8V eput 
The regulated 9V supply ts made avaiable by an IC through 
BC 13.8V. The above units are connacted ta each another 
through the individual terminals properly marked for easy 
identification. As a rule. the marking on each terminal cor- 
responds to the name of the part of the units as shown in the 
fable 7 hetow: 
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Table 7 


13.8V 
av 

— GV 
Earth 


Transimutter section 
Receiver section 
VYanable resistor 


lput 
Output 
Retay 
Switch 
Pilot tarnyy 


Description 
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6-1. Accessories 

Fos snore enjoyable operation of your TS-7O0GA the 
following #ocessones are available from your dealer on op 
honal basis: 


* Communication type microphone MC 50 
A uni-dieecuonal dynares mucrophone exclusively desig- 
edt for amatine racho band equuoment. tealunng excel 
lent oerformance wren used in nowey locauens oF tsedl 
in VOX mime Provided with a lockomn type PTT switch 
the cutpul impedance is switchable bemveen 50 ki? and 
AOO Ki? 


Ham clock HC.2 

A stock graduated om 24 hou system on the time tal 
wih men petixes for conyvenence oluwse fix Sar tans 
Operates wonlinuwoush for more thin 
LIM ary baltery 


] year well one 


* Tone oscillatar vuoi 


TBO He 
1860 Hz 
2000 He 
2300 He 
PPOU He 
2250 He 
ZA We 
PHB Hy 


Fraquancy: 
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SECTION 6. ACCESSORIES 
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6-2. Connection of YOX Unit 

Your TS-7004 can de readily connected ta the VOX 
cyeunt (VOX-3) This connection penniis the changeover 
between transmyssian and reneption automatically by your 
eoice fed inte the mrcraphone withmul sig the sismciby 
switch on the microphone sviich, making your OSO more 
enjoyable, 


YOXR-3 (nption) 

VOX-3 cae be used simply by commecting the cord 
fsupplied with WOX-3) to the VOX socket at the rear panel of 
the hanscHver oO tools are required The slandby cunult 
of T5-?G0A4 ts shown in Fig, $6 for referermne. 


lise of VOXK-3 

To operate the ransiayer nm nombinaten wih YOX-3 
firal set the STANGBY switch to REC ard thee turn ine ¥YOX 
GAIN knob of VBX-3 to ON posdion VOX-3 is now raady 


liy opersten Speak min the muetophare and the 
hanaiewe OS Auta ally Sat rn te trapsersd yy mode tf 
the bansceawy lots to sinft io the transnutingy note 
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hot Then Me speaker to the microphone dure reacepin, 
whont The ANT) VOX kook H VOX-S ms not used or Me 
hoisoaiver is to be operated wm CVE node, Ihe VOX GAIN 
knehs must be set in the OFF position 


HW VOX. 3 is acovated by the sound 
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Fig. 16 Cannection of VOX-3 and Circuit Diagram VOX Terminal 
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However. if any trouble is encountered, please sand i to 
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‘ BAND 3 
Frequency Adjustment 
: When it chance! crystal oscillators are added in the fo =X — (126.60 + 10,70) (MHz) 
transceiver, adjust their frequencies as outlined below {the BAND. & } 
relationship between the marinas on te FIX CH knob and fo =X ~ 128.70 10,70) Miz) 
tlie crystal oscdiator sockets are shown in Pra 17} RANTES | 
| Remove the two screws sacurning the toy face of the fusa ox 1126 100 | 10-700 — 0.0015¢ (MH2t 
case Pull up the two ygrammets and open the tap id BAND 2 
2 Cannect a frequency counter to the pat TP2 (Fig. 1B) in fre % — (126.100 1 10700 = 00015) (Meat 
HET aut (X5O-1300-20) The frequency courter BANDS 
should be capable of reading up to TO MH? fsa — x 1127 100 + 10,700 © O.OGIS}(Mral 
3. Adjust the trunmers (TOY ~ TC1 1) corresponding to the BAND 4 
newly used crystal aseiliator sockets ta pladuce the as ry X ~ (128 100 = 10.700 — 0.0015) iM 
desiad aecilater fraquanmes (rafer to Paraqrapn 4-5 . 
‘Operator with Fed Channeis’ | ‘ igi = X ~ (126.100 1 10.700 » 0.0015) {MHz} 
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Table 8 fisu & 196100 1 106.700 . 0.0015) (MHal 
BANG 4 
——- fis & (177100 ) 16700 » OO015) (MHF 
fer (My) erystal osaallatar frequancy AND 4: 
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The symptoms listed below are in no way indications that the transceiver is defective 
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SECTION 8. TROUBLESHOOTING 
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if trouble with the tramscenver can 


eee a 


not be remedied even after the following checks have been performed. consult your dealer or your nearest service statian. 


‘SYMPTOM 


Turning on POWER switch itl 
not light up pilot lamp. 


Antenna is properly installed but 
the transceiver will not receive 
signals. 


No background noise from the 
speaker in FM mode. 


Transceiver is connected to 
antenna, but no signal is received 
while “S" meter pointer remains 
deflected, 


Even in the absence of signal, “S” 
meter pointer remains deflected. 


$586 signal is being received but 
speaker output remains un- 
intelligible. 


AIT knob is ineffective in fine tur- 
ning. 


There is a frequency jag between 
transmission and reception. 


Noise blanker circuit is not fully 
effective in suppressing noise. 


No RF power. 
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POSSIBLE CAUSES 


into the connector 
Improper connection of power card. 
Fuse 1s blown out 


PTT switch on the microphones is in 
“tal” position 

FIX CH switch 
channel position, 
CAL switch i set in ON positon 


mh Sat 


. Squeleh cucut is m Service. 


RE GAIN control is $81 Too low. 


RF GAIN control is set too low 
METER switch is set to CEN posi- 
hon oF PM mode 


Transceiver i set for a wrong side- 
hand, 


RIT swetch 1s in OFF position 


_ RIT knob is not in the “DO” position 
while RIT switch is ON, 
Strang signal exsts close to the 
operating frequency. 

Some interfering more similar to 
$88 signal in waveform mm caming 
in fromm @ nearby seurce {such as 


} AC power cord is mot fully anserted 


nm emply | 


en en tema 


high-frequency welder ar corona — 


discharging device) 


Absence of S-pin MT plug in VOX 
socket 


/ 2 CAL switch is set in ON positon. 


ho 


} 


2. 


REMEDY 

Firmly insert the plug of he: Seti 
into the connector, 
Plog in the cord fully 
Replace the fuse lif new fuse blows, 
the transceiver needs repair). 
Turn PTT switch to “recenwe” posi 
Hor 
Rotate the switch to VFO position | 
of to a channel position where the 
channel indicator larnp tahts 
Tum CAL switch {SQUELCH knob) 
clockwise for OFF position. 
Turn SOQUELCH knob fuily 
counterclockwise, (not CAL) 

_ Turn REF GAIN contral fully 
clockwise, 
Tum RF GAIN centrol fully 
clockwise lf meter milisation 
retnais the same, the transcenver os 
tlelecteye) 
Set METER switch to “S” position 
Shift MODE switch to USB ot to 
L568 

. Set the swrich to ON posinon 
Set RIT switch to OFF, o set AIT 
knob to “DO” positron 
Firmly connect the MT plug. 
Turn clockwise the CAL 


25 


SYMPTOM 


No or little AM output 


— 
; 


incoming signal is not attenuated / 


at the ON position of CAL knob. 


Na outpet in SSB mode. 


Too small a macdulatton factor tn 


FM mode. 


POSSIBLE CAUSES 


1 AM carrier VR iS in 
position 


1 Absence of 9-pin MT plug m VOX | 


socket. 
| Microphone plug is improperly con- 
nected into the microphone jack. 


2 SSH muc volume {MIC 2) is set too 


haryy. 


1. FM trite votume (MIC Tl ts set toa 
Lowy 


| 


the minimums | 1. Acjust AM carrier VR for suitable 
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: 
2 


i | 


: 


REMEDY 


output by turning it clockwise 
fabout “5” position on the AF 
meterl 


Fit the MT plug to the socket 


Firmly connect the microphone 
plug. 

Turn clockwise MIC 2 volume in 
franscaiver 


Tum clockwise MIC 1 volume in 
transcerver 
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|__ TOP & BOTTOM VIEW OF THE TS-700A __| 
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TO RXNB 


SS ee 


PC BOARD 


700A 


Vv FM-IF unit (X48-1140-20): 
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Q1~3,7: 28C460(B), Q4~%6:2SC458(B), Q8,9,11~ 17: 2SC733(Y) 


RL2-4 
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700G 
Q10: 2SA562 (Y), D1,2,7,8: 1N6O, D3~6,9~ 12, 14:181555, 013: WZ061 


Q10: 2SA562 (Y), D1,2,7,8:1N60, D3~6,9~12, 14:1S1555, 013: WZ061 
Q1~ 3,7: 28C460(B), Q4-V6:2SC458(B), Q8,9,11~ 17: 2SC733(Y) 


Vv FM-IF unit (X48-1140-61): 
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CIRCUIT DESCRIPTION 


cy. The noise blanking scheme so formed is particularly 
effective where the noise is radically dissimilar to the infor- 
mation signal in terms of frequency composition and 
amplitude. A good example of this is the SSB signal against 
the noise due to the ignition system of a motor car running 
nearby. 

A high-level noise with its frequencies extending beyond the 
IF band to the information signal frequency is hard to dis- 
criminate for noise blanking. Interference noises coming 
from high-frequency welding machines or corona-discharge 
machines, for instance, are similar to SSB signals in the 
sense mentioned above, and are hard for the noise blanker 
Circuit to isolate them from the desired signal, possible 
results are distorted output voices. The transceiver should 
not be blamed for such distortion. A sensitivity adjustment 
circuit of the S, RF meter and CENTER meter is also incor- 
porated. 


VFO UNIT (X40-1080-00) 

A perfectly shielded unit, this variable frequency oscillator 
provides extra-stable oscillation by its circuitry designed with 
2 FETs, 2 transistors and 2 diodes. It is of the same type that 
is used in the TS-900. 


AF UNIT (49-1060-00) 

This is the final stage in the receiving section; it amplifies the 
audio-frequency signal derived from the received signal; it is 
by this amplified AF signal that the speaker is driven. Two 
stages of band amplification and 2 stages of AF amplifica- 
tion, plus a complementary amplifier, constitute the circuitry 
of this unit. Load impedance is 8 ohms. 


@ Rating of FINAL transistor 2N5642 
RF power amplification 
NPN epitaxial planar 


Application: 
Structure: 
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POWER SUPPLY UNIT (X43-1120-00) 

So TS-700A and 700G transceiver can be operated on two 
kinds of power, AC and DC, an AC bridge rectifier is built in 
this unit. The rectifier provides 13.8 volts DC, which is mul- 
tiplied to 20 volts — the voltage needed by the AF unit and 
FINAL unit 

The 9-volt DC powe supply for some units is made available 
reducing the 13.8 volts through an IC chip having voltage 
stabilizing capability. 

The other supply voltages are derived by tapping from the 
20-volt and 9-volt supply circuits 

In order to facilitate wiring work for interconnecting the units 
thus far described, interconnecting terminals are marked 
with symbols. Terminals with like symbols are connected to 
each other except where this manner of terminal indentifica- 
tion iS not practical or permissible. 


0.110 0.220 
0.115 0.230 

0. 085 
0.0045 9 g95 
0. 0065 


0. 100 
PIN] EMITTER 0. 130 
2 BASE 
3. EMITTER 
4 COLLECTOR 


CIRCUIT DESCRIPTION 


GENERAL 

The block diagram of the TS-700A or TS-700G transceiver is 
shown in page 4, to which the following description is 
referenced 

The circuits comprise a total of 71 (700A) 69 (700G) tran- 
sistors, 17 (7OOA) 18 (700G) FETs, 6 (700A) 5 (700G) ICs, 
138 (700A) 117 (700G) diodes. These circuit elements are 
arranged in untized groups, each group being designed to 
perform a specific function, and are interconnected by 
printed-circuit conduction paths. An exception from this 
manner of interconnection is the band-pass filter (BPF). 
The receiving section operates on single superheterodyne for 
SSB mode or on double superheterodyne for FM mode. The 


transmitting section produces the SSB signal through a. 


crystal filter circuit for the SSB mode of operation; it operates 
on direct voltage modulation by variable capacitance for FM 
mode, on low-power modulation for AM mode, and on block 
bias keying of double-conversion type for CW mode. 


Crystal oscillator frequencies 
GAR RIEREU Nien WS Beene OnOSIG OMM ln Z 
ES Bae eee OeOnnon ny iisiiz 
AM, CW .... 10.7006 MHz 


GENERATOR UNIT..... FM oe cee 1) Or OOO ME 2 


HET UNIT TS-700A 

144 125.1000 MHz 
126.1000 MHz 

146 127.1000 MHz 


147 cae 28 OOOMEZ 
146.4 ... 126.5000 MHz 
147:6e 12857 OOO MHz 


TS-700G 
144 ...... 125.1000 MHz 


126.1000 MHz 
. 125.5000 MHz 


CARRIER UNIT (X50-1160-00) 

This unit provides the carrier frequency for the generator unit 
in transmitting Operation, but operates as a beat frequency 
oscillator (BFO) for ring-type detection in receiving operation. 
Crystals are used for the oscillating elements in the 2- 
transistor solid-state circuit of this unit. Switching diodes are 
included for switching between USB, LSB and CW. 


GENERATOR UNIT (X52-1080-21) 

The single sideband signal for transmitting operation 
Originates in this unit. For the microphone output, a first- 
stage FET amplifier stage, followed by a two-transistor cir- 
Cult, constitutes the audio-frequency amplifier, after which 
comes the 4-diode ring modulator and first-stage buffer. 
Other circuits are: a ring demodulator for SSB reception, a 
low-power AM modulator, a direct variable-capacitance 
modulator for FM transmission, an IF circuit for SSB, AM and 
CW modes, and an AM detector. 

During SSB mode of operation, this unit generates a double 
sideband (DSB) signal, which casts off one of its sidebands 
by flowing through the crystal filter circuit, therby turning to 
SSBsignal. 


The carrier for CW mode is obtained by biasing the ring 
modulator with a DC voltage to break the balance in this 
modulator. 


FM IF UNIT (X48-1140-20: 700A, -61: 700G) 

During receiving operation, this unit takes in the signal from 
the output of the RX NB unit. The input signal is then passed 
through its 10.7 MHz ceramic filter and, by mixing, 1s reduc- 
ed to 455 kHz. The 455 kHz signal is passed through 
another ceramic filter, from which it enters the IF stage, in 
which the signal flows through a limiter circuit and then un- 
dergoes FM demodulation. The demodulated signal divides 
into a squelch circuit and a gage circuit. The squelched out- 
put signal is fed back into the gate circuit. A 455 kHz 
ceramic filter for narrow (+6 kHz) is employed. 

And a tone-burst circuit (700A), a piezo-electric tuning fork 
(700GO is incorporated respectively. 


MIX UNIT (X48-1130-21) 

The heterodyne mixer, voltage amplifier and power amplifier 
of the transmitting section are included in this unit. 

With the signal coming from the generator unit, a 144 MHz 
signal is produced in the balanced mixer. This signal un- 
dergoes voltage amplification by passing through the pre- 
driver circuit. 

For CW mode, the voltage amplifying FETs are block-biased 
for keying. 


FINAL UNIT (X56-1140-01) 

This is a power amplifier unit capable of 10-watt output. Its 
Circuit elements and mechanical parts are all in a compact 
cluster built on the chassis. It is complete with a heat sink 
for cooling and also with an ALC circuit. 


BPF UNIT (X51-1090-21: 700A, -00: 700G) 

The BPF unit couples the transceiver to the antenna during 
transmit-receive operation and eliminates spurious response 
from the signal being transmitted out. In addition to these 
two functions, it detects the RF output level. 


MARKER UNIT (X50-1280-00) 

A 1 MHz crystal oscillator is included, which is the circuit for 
producing the 1 MHz marker signal to be used for calibration 
purposes. 


RX-NB UNIT (X55-1120-00) 

The received RF signal is amplified, beaten down by 
heterodyne mixing and then filtered in this unit before it is 
forwarded to the IF circuit terminating with a blanking gate. 
For the filtering action, a crystal filter is employed. 

The noise blanking gate is a part of the noise blanker (NB) 
circuit included in this unit. When the NB switch (on the pan- 
el) is OFF, the IF signal emerging from the filter flows 
through the IF circuit without encountering any obstruction. 
If this switch in ON, the path of the IF signal is turned on or 
off at the blanking gate according as the noise component of 
the RF signal is small or large. 

Improved noise detection and elimination are secured here 
by subjecting both signal components — information and 
noise — to transistorized detection amplitude and frequen- 
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CIRCUIT DESCRIPTION 


GENERAL 

The block diagram of the TS-700A or TS-700G transceiver is 
shown in page 4, to which the following description is 
referenced. 

The circuits comprise a total of 71 (7OOA) 69 (700G) tran- 
sistors, 17 (7OOA) 18 (700G) FETs, 6 (700A) 5 (700G) ICs, 
138 (700A) 117 (700G) diodes. These circuit elements are 
arranged in untized groups, each group being designed to 
perform a specific function, and are interconnected by 
printed-circuit conduction paths. An exception from this 
manner of interconnection is the band-pass filter (BPF). 
The receiving section operates on single superheterodyne for 
SSB mode or on double superheterodyne for FM mode. The 


transmitting section produces the SSB signal through a. 


crystal filter circuit for the SSB mode of operation; it operates 
on direct voltage modulation by variable capacitance for FM 
mode, on low-power modulation for AM mode, and on block 
bias keying of double-conversion type for CW mode. 


Crystal oscillator frequencies 


10.6985 MHz 
10.7015 MHz 


CARRIER UN iis USB ne 


CS Beare 


AM, CW .... 10.7006 MHz 
GENERATOR UNIT..... FM cote Oey COOMA 


TS-700A 

144 125.1000 MHz 
V4 5 .eee 12621000 MHz 
146 ...... 127.1000 MHz 


ETS INIT eee eg 


147 ...... 128.1000 MHz 
145.4... 126.5000 MHz 
147.6... 128.7000 MHz 


TS-700G 
144 ...... 125.1000 MHz 


126.1000 MHz 
125.5000 MHz 


CARRIER UNIT (X50-1160-00) 

This unit provides the carrier frequency for the generator unit 
in transmitting Operation, but operates as a beat frequency 
oscillator (BFO) for ring-type detection in receiving operation. 
Crystals are used for the oscillating elements in the 2- 
transistor solid-state circuit of this unit. Switching diodes are 
included for switching between USB, LSB and CW. 


GENERATOR UNIT (X52-1080-21) 

The single sideband signal for transmitting operation 
Originates in this unit. For the microphone output, a first- 
stage FET amplifier stage, followed by a two-transistor cir- 
Cult, constitutes the audio-frequency amplifier, after which 
comes the 4-diode ring modulator and first-stage buffer. 
Other circuits are: a ring demodulator for SSB reception, a 
low-power AM modulator, a direct variable-capacitance 
modulator for FM transmission, an IF circuit for SSB, AM and 
CW modes, and an AM detector. 

During SSB mode of operation, this unit generates a double 
sideband (DSB) signal, which casts off one of its sidebands 
by flowing through the crystal filter circuit, therby turning to 
SSBsignal. 


The carrier for CW mode is obtained by biasing the ring 
modulator with a DC voltage to break the balance in this 
modulator. 


FM IF UNIT (X48-1140-20: 700A, -61: 700G) 

During receiving operation, this unit takes in the signal from 
the output of the RX NB unit. The input signal is then passed 
through its 10.7 MHz ceramic filter and, by mixing, is reduc- 
ed to 455 kHz. The 455 kHz signal is passed through 
another ceramic filter, from which it enters the IF stage, in 
which the signal flows through a limiter circuit and then un- 
dergoes FM demodulation. The demodulated signal divides 
into a squelch circuit and a gage circuit. The squelched out- 
put signal is fed back into the gate circuit. A 455 kHz 
ceramic filter for narrow (+6 kHz) 1s employed. 

And a tone-burst circuit (700A), a piezo-electric tuning fork 
(700GO is incorporated respectively. 


MIX UNIT (X48-1130-21) 

The heterodyne mixer, voltage amplifier and power amplifier 
of the transmitting section are included in this unit. 

With the signal coming from the generator unit, a 144 MHz 
signal is produced in the balanced mixer. This signal un- 
dergoes voltage amplification by passing through the pre- 
driver circult. 

For CW mode, the voltage amplifying FETs are block-biased 
for keying. 


FINAL UNIT (X56-1140-01) 

This is a power amplifier unit capable of 10-watt output. Its 
Circuit elements and mechanical parts are all in a compact 
cluster built on the chassis. It is complete with a heat sink 
for cooling and also with an ALC circuit. 


BPF UNIT (X51-1090-21: 700A, -00: 700G) 

The BPF unit couples the transceiver to the antenna during 
transmit-receive operation and eliminates spurious response 
from the signal being transmitted out. In addition to these 
two functions, it detects the RF output level. 


MARKER UNIT (X50-1280-00) 

A 1 MHz crystal oscillator is included, which is the circuit for 
producing the 1 MHz marker signal to be used for calibration 
purposes. 


RX-NB UNIT (X55-1120-00) 

The received RF signal is amplified, beaten down by 
heterodyne mixing and then filtered in this unit before it is 
forwarded to the IF circuit terminating with a blanking gate. 
For the filtering action, a crystal filter is employed. 

The noise blanking gate is a part of the noise blanker (NB) 
circuit included in this unit. When the NB switch (on the pan- 
el) is OFF, the IF signal emerging from the filter flows 
through the IF circuit without encountering any obstruction. 
If this switch in ON, the path of the IF signal is turned on or 
off at the blanking gate according as the noise component of 
the RF signal is small or large. 

Improved noise detection and elimination are secured here 
by subjecting both signal components — information and 
noise — to transistorized detection amplitude and frequen- 
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ADJUSTMENTS 


TEST EQUIPMENT 
1. Frequency counter 


Frequency range .. Up to 150 MHz or more 


2. SSG (standard signal generator) 


10. 


Capable of generating frequencies centering on 
144 MHz, variable in amplitude, and also of frequency 
modulation. 


Output voltage ........... —10dB ~ 100 dB 
BN ileseicperng a he theres 30% modulation at 1 kHz 
PNRM) a is pense: 7.5 kHz (1 kHz) 


Oscilloscope 
High-sensitivity oscilloscope, synchronizable to external 
sources. 


AF Vacuum-tube voltmeter 
Frequency range ............. 50 Hz ~ 10 kHz 
Input resistance......... 1 megohm minimum 


Voltage range.. FS. =10 mV up to 30 volts 
RF Vacuum-tube voltmeter 

Frequency range........... 150 MHz or more 
For such adjustments not requiring a high degree of 
precision as those on CARRIER unit and HET unit, a test 
Circuit arranged as shown in Fig. 11, with a circuit 
tester, may be used as a substitute. 


Circuit tester 


obi oe Output (0 ~. 0,2V) 
—>-—_H 
Input 


Ground 


Fig. 11 


. Vacuum-tube voltmeter 


Input impedance ..... 10 megohms or more 

Voltage range F.S.=1.5 up to 1000 volts, AC 

and DC; 
A circuit tester (25 K/V, DC) may be substituted for this 
voltmeter to check voltage on low-impedance circuits. 
Generally, a Circuit tester does not provide accurate 
voltage readings on high-impedance circuits. 


. Power meter 


Capable of: measuring up to 20 watts, at 150 MHz. 
Input impeday ice of the meter should be 50 ohms. 
Linear-detector 
Fréquency range........... 105 MHz or more 
Frequency deviations......... 20 kHz or more 
The detector need not be used where high accuracy of 
measurement is not required. 
AG (audio generator) 
Output frequencies........ 300 Hz ~ 10 kHz 
Output voltage.................. 1 volt minimum 


AF Dummy load 
8 ohms and 3 watts approximately. 


GENERAL INFORMATION 
1. Have the controls positioned according to Table 1, keep 
them in the indicated positions at all times unless 
otherwise instruction is given in the procedure 


Control Position 


POWER SWITCH ON 
STANDBY SWITCH REC 
NB SWITCH OFF 
CAL SWITCH OFF 
RIT SWITCH OFF 


DEVIATION SW WIDE 

REPEATER SW OFT 

FIX. CH SWITCH VFO 

RF GAIN Clockwise end 

AF CAIN Counterclockwise end 
SQUELCH Counterclockwise end 


Table 1 


2. For the adjusting tools to be used on such as trimmers, a 
rod made of an insulating material such as bakelite 
should be made available. 

3. When carrying out an adjustment on the receiving 
section with the use of the SS generator, be careful not 
to turn STBY switch to “SEND” position. This precau- 
tion is for protection of the SSG. The safest way is to 
have the 29in plug at the rear face pulled off. 

4. When adjusting on the transmitting section, have the 
power meter connected to this section: this is for 
protection of the transistors in the final stage. 


in 


ADJUSTMENT OF POWER SUPPLY UNIT 
(X43-1200-00) 

Adjust the voltage to the values indicated in Table 2 by referr- 
ing to Fig. 12. First-to be set right is VR1; adjusting this 
variable resistor will affect VR2. ‘So, be sure to adjust VR2 
too after adjusting VR1. 


Fig. 12 VFO unit Table 2 
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ADJUSTMENTS 


TEST EQUIPMENT 
1. Frequency counter 
Frequency range .. Up to 150 MHz or more 
2. SSG (standard signal generator) 
Capable of generating frequencies centering on 
144 MHz, variable in amplitude, and also of frequency 


modulation. 
Output voltage ........... — 1O-dBi~ 100 .dB 
F149, een Rene | 30% modulation at 1 kHz 
aioe ten) eR a 28 Ty eon. i 7.5 kHz (1 kHz) 


3. Oscilloscope 
High-sensitivity oscillascope, synchronizable to external 


sources. 

4. AF Vacuum-tube voltmeter 
Frequency range............. BOrHz e4 10 kHz 
Input resistance......... 1 megohm minimum 


Voltage range.. F.S.=10 mV up to 30 volts 
5. RF Vacuum-tube voltmeter 
Frequency range........... 150 MHz or more 
For such adjustments not requiring a high degrse of 
precision as those on CARRIER unit and HET unit, a test 
Circuit arranged as shown in Fig. 11, with a circuit 
tester, may be used as a substitute. 


Circuit tester 


5P IN60 Output (10 ~ 0.2V) 


<> —_Hf 


Input 


Ground 


Fig. 11 


6. Vacuum-tube voltmeter 


Input impedance ..... 10 megohms or more 
Voltage range F.S.=1.5 up to 1000 volts, AC 
and DC; 


A circuit tester (25 K/V, DC) may be substituted for this 
voltmeter to check voltage on low-impedance circuits. 
Generally, a Circuit tester does not provide accurate 
voltage readings on high-impedance circuits. 
7. Power meter 
Capable of measuring up to 20 watts, at 150 MHz. 
Input impeda: ice of the meter should be 50 ohms. 
§ Linear-detector 
Fréquency range........... 105 MHz or more 
Frequency deviations......... 20 kHz or more 
The detector need not be used where high accuracy of 
measurement is not required. 
9. AG (audio generator) 
Output frequencies........ 300 Hz ~ 10 kHz 
OOtOUTEVOltages 0... 4.0.6. cee 1 volt minimum 


10. AF Dummy load 
8 ohms and 3 watts approximately. 


GENERAL INFORMATION 
1. Have the controls positioned according to Table 1; keep 
them in the indicated positions at all times unless 
otherwise instruction is given in the procedure. 


Control 


Position 


POWER SWITCH ON 

STANDBY SWITCH REC 

NB SWITCH OFF 

CAL SWITCH OFF 

RIT SWITCH OFF 

DEVIATION SW WIDE 

REPEATER SW OFF 

FIX. CH SWITCH VFO 

RF GAIN Clockwise end 

AF CAIN Counterclockwise end 
SQUELCH Counterclockwise end 


Table 1 


2. For the adjusting tools to be used on such as trimmers, a 
rod made of an insulating material such as bakelite 
should be made available. 

3. When carrying out an adjustment on the receiving 
section with the use of the SS generator, be careful not 
to turn STBY switch to “SEND” position. This precau- 
tion is for protection of the SSG. The safest way is to 
have the 29in plug at the rear face pulled off. 

4. When adjusting on the transmitting section, have the 
power meter connected to this section: this is for 
protection of the transistors in the final stage. 


ADJUSTMENT OF POWER SUPPLY UNIT 
(X43-1200-00) 

Adjust the voltage to the values indicated in Table 2 by referr- 
ing to Fig. 12. First to be set right is VR1; adjusting this 
variable resistor will affect VR2. ‘So, be sure to adjust VR2 
too after adjusting VR1. 
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ADJUSTMENTS 


ADJUSTMENT OF CARRIER UNIT (X50-1160-00) 
Hook up the instruments (frequency counter and RF vacuum- 
tube voltmeter) as shown in Fig. 13, and adjust to obtain the 
target values listed in Table 3. When adjusting TC3 (for CW). 
be sure to have the fixed channel empty. Adjustment with 
TC1 and TC2 here is tentative; final setting is to be effected 
according to 7. CARRIER POSITION ADJUSTMENT in 
ADJUSTMENTS ON TRANSMITTING SECTION. 


OUTPUT RF VOLTAGE OR 


MODE | STBY FREQUENCY 


Maximum RF voltage. 


10.6985 MHz 
10.7015 MHz 


10.7006 MHz 


Table 3 


C=)j,C) 
Frequency counter 


Th 


RF voltmeter 


Fig. 13 


ADJUSTMENT OF VFO UNIT(X40-1080-00) 

Refer to Fig. 14 and Table 4. The dial position “1000” 
(Table 4) is reached by turning the main dial clockwise and 
backing it away. by one rotation from the stopper point. 
One rotation corresponds to an interval of 25 kHz. 
Connect the frequency counter to VFO terminal of HET unit. 
The location of this terminal is indicated in Fig. 15. 


OUTPUT FREQUENCY 


8.200 MHz 


9.200 MHz 


Fig. 14 


ADJUSTMENT OF HET UNIT (X50-1300-20) 700A, 
(X50-1170-61) 700G 

Connect the RF vacuum-tube voltmeter and frequency 
counter to the HET unit as shown in Fig. 15. With RIT con- 
trol accurately positioned at ‘0’. the dial at 500 (700A), O 
(700G) position and VR2 set at its neutral position, adjust ac- 
cording to Table 5. 
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HET unit (X50-1170-61: 7O00G) 


Frequency counter 


TP2 @ 


VR1 T3 
T1 12) tRs 


OF 
° 
TP1 


HET unit (X50-1300-20: 700A) 


Fights 


Note: 
When adjusting L1 ~ 6, VR1, make sure that the VFO 
output voltage is not applying to the VFO terminal. 
This can be accomplished by having the FIX CH switch 
turned to an empty channel position. 


FREQUENCY ADJUSTMENT 

1. Set FIX ch. knob to empty position in which a quartz 
crystal is not located, and connect the frequency counter 
tOmilae le 
Turn the core of L7 fully clockwise down to the buttom 
of the coilcase. Then turn the core counterclockwise by 
a revolution. 

2. Adjust each OSC coil as Table 5. 


700A 
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Kenwood TS-700A 


Discussion in ‘General Technical Questions and Answers’ started by WA9SVD, May 25, 2011. 


Thread Status: Not open for further replies. 


Does anyone have the wiring diagram for the power cord for the 
TS-700A? I just acquired one that came without the power cord; it 
uses a Cinch-Jones 4 Pin connector (the cord uses a female 
connector) and supplies either 120 Volts AC or 13.8 Volts DC. I'm 
anxious to try the radio out to see if it really works! 


WA9SSVD (The wiring diagram is NOT in the users manual, and I've searched 
Ham Member BAMA and other sites, but they don't seem to have the info I 
QRZ Page need.) 
WAQSVD, May 25, 2011 #1 


Does anyone have the wiring diagram for the power cord for the TS-700A? 
The wiring diagram is NOT in the users manual... 


| ACCURACY | 
| APPROACHING ' j Actually it is in the TS-700A Owner's Manual, 


lyin 4+<9 he. willl IF you can discern the correct wiring by reading the schematic 
diagram at end of Owner's Manual (page 27, lower left corner). 


W9GB 
Ham Member 


Kenwood TS-700A Owner's Manual 
QRZ Page 


http://www.korod.net/TS-700A.pdf 


NOTE: Kenwood sold the original power cables with a locking 
clamp (as shown on Section 2. Figure 1 on page 6 of Owner's 
Manual). 

DOUBLE CHECK -- ALL power Cable wiring / construction with a 
DVM / VOM BEFORE applying power !! 

Pin 4 is the easiest to determine, using the Continuity test 
(VOM/DVM) between Pin 4 of Jones connector and radio's metal 
chassis. 
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1- AC HOT (NEMA - Black wire) 

2 - AC Neutral (NEMA - White wire) 

3 - DC HOT (13.8 VDC Red wire) 

4- DC GND (13.8 VDC Black wire); Chassis GND; AC Safety 
Ground (NEMA - Green wire) 


IF you use a 2-prong AC plug (NEMA 1-15P), use a POLARIZED 
plug for proper safety 

It is recommended that North American users follow the NEMA 5 
standard for AC appliance wiring, three-wire (Hot-Neutral-Safety 
Ground) . 

http://en.wikipedia.org/wiki/NEMA_connector 


BUILD TWO different cables, as Kenwood supplied, IF you desire 


SUBSCRIBE both AC and DC operation with this radio. 
T O D AY CHECK the position of the 120/240 VAC switch - BEFORE 
To applying power. 
THEN check to see IF the proper sized AC fuse is being used in 
iP FR 4 fuse holder on rear panel for Voltage !! 


What were the original Kenwood Part numbers for these Power 
cords? 


DC power cord: X42-1050-00 
AC power cord: X42-1080-20 


TS-700A / TS-700G Service Manual 
http://www.korod.net/TS700G_serv.pdf 


Global AC power - Plugs and receptacles (sockets). 
http://en.wikipedia.org/wiki/AC_power_plugs_and_sockets 


wogb 
Last edited: May 26, 2011 
W9GB, May 26, 2011 #2 


W9GB said: f 


Actually it is in the TS-700A Owner's Manual, 
IF youcan discern the correct wiring by reading the schematic diagram at 
end of Owner's Manual (page 27, lower left corner). 


Kenwood TS-700A Owner's Manual 


WA9SVD 
Ham Member 


QRZ Page ae 
Click to expand... 
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VOM BEFORE applying power !! 
Pin 4 is the easiest to determine, using the Continuity test (VOM/DVM) 
between Pin 4 of Jones connector and radio's metal chassis. 
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WA9SVD 
Ham Member 
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1-AC HOT (NEMA - Black wire) 

2 - AC Neutral (NEMA - White wire) 

3 - DC HOT (13.8 VDC Red wire) 

4 - DC GND (13.8 VDC Black wire); Chassis GND; AC Safety Ground (NEMA 
- Green wire) 


BUILD TWO different cables, as Kenwood supplied, IF you desire both AC 
and DC operation with this radio. 


Thanks, Greg. The copy of the manual I have is blurry in that part 
of the schematic, and it's difficult to make out the proper 
connections; as you point out, getting things wrong could lead to 
disaster! I have some of the 4-pin Cinch-Jones connectors, albeit 
without the "locking clamps" on the original Kenwood power 
cords. 


73 
Larry WA9SVD 


P.S. Hope the tornadoes stay away from your area. (I grew up in 
Cicero and later North Riverside.) 


WAQSVD, May 26, 2011 #3 


Hope the tornadoes stay away from your area. (I grew up in Cicero and later 
North Riverside.) 


The old Western Electric Hawthorne facility is gone, expect for a 
few historical remnants. 

Bad weather has stayed south or north of Chicago --- but we still 
get the rain ! 


Last time I was in Long Beach was in late 1980s -- and Northrop's 
B2 project manager was talking to me about working on the 
project. 

They never built the number of bombers that were originally 
projected ! 


w9gb 


W9GB, May 26, 2011 #4 


W9GB said: * 


The old Western Electric Hawthorne facility is gone, expect for a few 
historical remnants. 
Bad weather has stayed south or north of Chicago --- but we still get the rain ! 


Last time I was in Long Beach was in late 1980s -- and Northrop's B2 project 


manager was talking to me about working on the project. 
They never built the number of bombers that were originally projected ! 
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